As described in the main text, a computer-controlled system for extruding electrolyte on the substrate was custom built as shown in Fig. S1 . In this setup, an X-Y-Z motion system (Zonestar Prusa i3, Shenzhen Zonestar Innovation Technology Co., Ltd) is used to control the positioning of the syringe extruder, from which the electrolyte is delivered onto the desired location of the substrate. The syringe extruder used was assembled from 3D-printed components with original design by Shapescribe TM1 . The extruder was originally designed for 10 mL syringes, but in the present work a 3 mL syringe was used so as to achieve higher control precision of extrusion. To properly fit the 3 mL syringe into the extruder, a 3D-printed adaptor designed by ourselves 2 was used. 3 , the product consisted of predominately Cu2O with traces of Cu. The plot in light grey color shows the raw data, while that in black color was obtained by performing averaging smoothing of the raw data to reduce noise. 
S2. Further experimental data discussed in main text

S3. Measurement of molar fractions of Cu2O in the deposited products by electron diffraction
The volumetric ratio of Cu2O and Cu,
, is given by: 
I
are the diffraction intensities of the Cu(200) and Cu2O (111) reflections, respectively. The theoretical ratio of diffraction intensities in equation (S1) was calculated using the electron diffraction simulation software JEMS 4 . Then, from selected-area diffraction patterns such as that shown in Fig. 5(a) in the main text, the experimental ratio of diffraction intensities in equation (S1) was measured using the image processing software ImageJ 5 after first subtracting the background, which arises from inelastic scattering of electrons, of the diffraction pattern. Then an average intensity value was calculated from the values measured at different locations on the particular diffraction ring. The average intensity value was used to calculate the experimental ratio of diffraction intensities in equation (S1). 
where ρ is the density, and M is the molar mass of each phase. The molar fraction of Cu2O The calculated molar fractions of Cu2O in the products obtained from various experimental conditions are shown in Table S4 .
